ligase. Ubiquitin is a 76-amino acid polypeptide that is covalently linked to substrates in a multi-step process that involves a ubiquitin-activating enzyme (E1), a ubiquitin-conjugating enzyme (E2) and a ubiquitin-protein ligase (E3). E3s recognize specific substrates and catalyze the transfer of ubiquitin to the protein substrate. Ubiquitin was first identified as a tag for proteins destined for degradation. More recently, ubiquitin has also been shown to serve as a signal for endocytosis [8] . Interestingly, the Neur and Mib proteins differ in domain composition, and both the neur and mib genes have been conserved during evolution. One hypothesis is that neur is the functional homologue of mib in flies and that these two genes have co-evolved with the intracellular domain of Delta, which is highly divergent between flies and vertebrates. Alternatively, neur and mib may have partially redundant functions. Consistently, injection of XDelta1 in mib mutant embryos suppressed neurogenesis [3] , indicating that XDelta1 still signals in the absence of mib. It will thus be of interest to examine whether injection of zebrafish Neur can suppress the mib phenotype and, conversely, whether Neur is required for XDelta1 to signal in mib mutant embryos.
A number of additional observations support the notion that Delta endocytosis facilitates Notch activation. First, genetic analysis in Drosophila indicates that dynamin-dependent endocytosis is required in signal-sending cells to promote Notch activation [12] , possibly upstream of the S3 cleavage of Notch [13] . Second, endocytosis-defective Delta proteins have reduced signaling capacity [5] . Third, the membrane-bound extracellular domain of mouse Delta1 is not sufficient to activate Notch, suggesting that activity of the Delta1 intracellular domain is required upstream of the S3 cleavage [14] .
How might Mib-or Neur-mediated endocytosis of Delta promote Notch activation? The primary effect of Mib (or Neur) may be to induce clustering of DeltaNotch complexes, thereby facilitating the extracellular S2 cleavage of Notch (Figure 2A) . A second possibility is that endocytosis of Delta bound to Notch triggers a conformational change which facilitates S2 cleavage ( Figure 2B) [5] . A third possibility is that endocytosis is required to clear the extracellular space of NECD, which would otherwise inhibit Notch activation by titrating Delta (Figure 2C ). These last two models are consistent with the observation that NECD is transendocytosed into signaling cells in Drosophila [5] . Lastly, ubiquitination of Delta might serve as a sorting signal to accumulate Delta at the surface of vesicles budding within the lumen of multi-vesicular bodies (MVBs). Upon release in the extracellular space, these hypothetical vesicles might act similarly as exosomes to activate Notch ( Figure 2D ). Further investigation on Mib and Neur will likely provide new and exciting insights into how membrane trafficking regulates developmental signaling.
